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(57) ABSTRACT 

A rendering area of a memory resource in the unit of a band 
to be used by print information written in a predetermined 
page description language is suppressed as much as possible 
from not being reserved in the memory resource. A render- 
ing process in the unit of a band can be executed as many 
times as possible to obtain a high quality print. The print 
information is converted into intermediate language data for 
each data type judged by a CPU. CPU also judged whether 
the total capacity of the converted intermediate language 
data exceeds a capacity set to a management RAM to control 
switching between rendering process modes used by a 
hardware Tenderer. 

14 Claims, 3 Drawing Sheets 
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OUTPUT CONTROL METHOD AND 
APPARATUS, AND OUTPUT SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a print control apparatus 
for processing print information written in a predetermined 
page description language by rendering the print information 
on a memory on a band unit basis, a data processing method 
for the print control apparatus, and a storage medium storing 
computer readable programs of the data processing method. 

2. Related Background Art 

There are a variety of applications which can be processed 
by an information processing apparatus such as a host 
computer. Such applications include computer aided design 
(CAD), computer graphics (CG), design, desk top publish- 
ing (DTP) in business, and multimedia. Data processed by 
such applications is output from a printer capable of printing 
data with high precision. 

In processing print information requested by such 
applications, the printer analyzes page description language 
(PDL) data transmitted from a host computer, renders the 
data of one page on a full-paint memory, and print it out on 
a recording sheet. 

In order to meet a need for saving the capacity of a 
memory, a rendering method through band control 
(hereinafter called a band process) has been used widely, in 
which print information is rendered on a small band memory 
at high resolution synchronously with a paper feed of a 
printer. 

With this band process, received PDL data is classified 
into various types of data such as a character, line, polygon 
and image, and after the print data of one page is stored in 
the form of intermediate language (objects) containing, for 
example, rendering positions and information on bands to be 
rendered, it is printed out at high resolution. 

If a memory for storing objects becomes full before all 
objects of one page are stored therein or if a prediction 
rendering time for rendering a specific band does not follow 
a paper eject speed, the operation mode is automatically 
changed to a full-paint mode of rendering the entire of one 
page in a memory. In this full-paint mode, the objects 
already stored are sequentially rendered at low resolution 
starting from the object of the first band. The object which 
was rendered and is now unnecessary is deleted from the 
memory. The space of this empty memory is assigned to the 
full memory to obtain the memory capacity of one page. 
After the data of one page is rendered, it is printed out on a 
recording sheet. This process of executing the full-paint 
mode at low resolution is called hereinafter a "degrade 
process". 

If image data requiring a large capacity of a memory is 
supplied to a conventional printer, it is judged as memory- 
full and the full -paint mode is executed. However, in this 
full-paint mode, objects of characters and lines not directly 
related to the image data which consumes the memory are 
printed also at low resolution so that the performance of a 
print engine cannot be fully utilized. 

If image objects are images binarized through error dif- 
fusion and are output at low resolution in the full-paint mode 
or output in a reduced size in response to a PDL data 
instruction at a low resolution, then the quality of images are 
greatly degraded. 

SUMMARY OF THE INVENTION 
The present invention has been made to solve the above 
problems. It is an object of the present invention to provide 
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a print control apparatus wherein the data type of input print 
information written with a page description language is 
judged, and the print information is converted into interme- 
diate language data while reducing the print information 

5 which occupies a large capacity of a memory resource, so 
that a rendering area of the memory resource in the unit of 
a band to be used by the print information is suppressed as 
much as possible from not being reserved frequently in the 
memory resource and that a rendering process in the unit of 
a band can be executed as many times as possible to obtain 
a high quality print. The invention also provides a data 
processing method for the print control apparatus and a 
storage medium storing programs readable by a computer. 

A print control apparatus according to a first aspect of the 
invention comprises: judging means for judging the data 

15 type of print information by analyzing the print information 
which is written with a predetermined page description 
language and input via a predetermined communication 
medium from an information processing apparatus; convert- 
ing means for converting the print information into different 

20 intermediate language data for each data type judged by the 
judging means; storage means for storing the intermediate 
language data converted by the converting means; rendering 
means for rendering the intermediate language data stored in 
the storage means into predetermined print data; and control 

25 means for switching between rendering modes to be 
executed by the rendering means, through judgements of 
whether the total capacity of the intermediate language data 
converted by the converting means exceeds a set capacity 
occupied by the storage means. 

30 According to a second aspect of the invention, if the 
judging means judges that the data type of the input print 
information written with the predetermined page description 
language is image information, the converting means con- 
verts the image data in the print information into the 
intermediate language data after reducing the image infor- 
mation. 

According to a third aspect of the invention, if the total 
capacity of the intermediate language data exceeds the set 

^ capacity, the control means causes the rendering means to 
render the intermediate language data in the unit of a page. 

According to a fourth aspect of the present invention, if 
the total capacity of the intermediate language data does not 
exceed the set capacity, the control means causes the ren- 

45 dering means to render the intermediate language data in the 
unit of a predetermined band width. 

According to a fifth aspect of the present invention, if the 
control means causes the rendering means to render the 
intermediate language data in the unit of a page, the ren- 

50 dering means renders after enlarging the intermediate lan- 
guage data reduced by the converting means. 

According to a sixth aspect of the present invention, the 
converting means converts image information in the print 
information binarized through error diffusion into multi- 

55 value image data, changes the multivalue image data to low 
resolution, bioarizes the multivalue image data of low 
resolution, and converts the binarized multivalue image data 
into the intermediate language data. 
According to a seventh aspect of the present invention, 

60 upon a request of a reduction print of the input print 
information written with the predetermined page description 
language, the converting means converts image information 
in the print information binarized through error diffusion 
into multivalue image data, changes the multivalue image 

65 data to low resolution, binarizes the multivalue image data 
of low resolution, and converts the binarized multivalue 
image data into the intermediate language data. 
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A data processing method, according to an eighth aspect generates print information by using application software, 

of the present invention, for a print control apparatus which converts it into print data of a PDL format (PostScript, LIPS, 

analyzes print information written with a predetermined CaPSL, and etc. (registered trademarks)), and transmits PDL 

page description language and input via a predetermined data to a printer controller 13. PDL data is transferred 

communication medium from an information processing 5 between the host computer 1 and a printer. This communi- 

apparatus, comprises: a judging step of judging the data type cations may be serial communications, network 

of the print information; a reducing step of, if the data type communications, or bus connection communications. A high 

of the print information is judged as image information, speed communication line is preferable for high communi- 

reducing the image information; a converting step of con- cations performance. 

verting the reduced print information or the input print 10 In the printer controller 13, reference numeral 2 represents 

information into predetermined intermediate language data; an input buffer which stores PDL data transmitted from the 

a judging step of judging whether the total capacity of the host computer 1. The input data in the buffer 2 is scanned by 

converted intermediate language data exceeds a set capacity a PDL command analysis program stored in a program ROM 

occupied by a rendering memory; a first rendering step of 6, 

rendering the converted intermediate language data into 15 Reference numeral 3 represents a font ROM which stores 

print data in the unit of a page in accordance with the merein character bit patterns, outline information, character 

judgement results; and a second rendering step of rendering base line information and character metric information and 

the converted intermediate language data into print data in ^ when characters are printed. Reference numeral 4 

the unit of a predetermined band width in accordance with repr esents a panel 10 processor (IOP) which is an 10 

the judgement results. 20 processor or firmware for detecting a switch input of a panel 

According to a ninth aspect of the present invention, if the mounted on the printer main body and controlling to display 

image information is information binarized through error information on an LCD. This panel IOP is made of an 

diffusion, the reducing step converts the binarized image inexpensive CPU. 

information into multivalue image data, changes the multi- Reference numeral 5 represents an extended interface 

value image data to low resolution, and binarizes the mul- & (i/p) wn ich is used as an interface circuit with an 

tivalue image data of low resolution. extended module of the printer (font ROM, program ROM, 

According to a tenth aspect of the present invention, a RAM, hard disk). Reference numeral 6 represents a program 

medium storing a computer readable program is provided, ROM which stores therein programs (for the procedures 

the program comprising: a judging step of judging the data illustrated by the flow charts shown in FIGS. 2 and 3 and 

type of the print information; a reducing step of, if the data 30 other control procedures to be described later). CPU 11 reads 

type of the print information is judged as image information, these programs and execute them. Reference numeral 7 

reducing the image information; a converting step of con- represents a management RAM which is used as a working 

verting the reduced print information or the input print area of programs and stores therein data of the intermediate 

information into predetermined intermediate language data; data format (objects) obtained by analyzing and converting 

a judging step of judging whether the total capacity of the 35 the input PDL data, and global information, at predeter- 

converted intermediate language data exceeds a set capacity mined storage areas thereof. 

occupied by a rendering memory; a first rendering step of Reference numeral 8 represents a hardware renderer 

rendering the converted intermediate language data into which performs a rendering process in real time by using 

print data in the unit of a page in accordance with the ASIC hardware, synchronously with video transfer to a 

judgement results; and a second rendering step of rendering printer engine 12 (laser beam printer LBP). This hardware 

the converted intermediate language data into print data in renderer 8 can execute the band process with a small 

the unit of a predetermined band width in accordance with memory capacity. 

the judgement results. Reference numeral 9 represents a page buffer which stores 

BRIEF DESCRIPTION OF THE DRAWINGS C^^iSatSS 

FIG. 1 is a block diagram showing the structure of a process. The capacity of this memory is page widthxband 

printer applicable to a print control apparatus according to a height of about 256 or 512. If the band process is impossible 

first embodiment of the invention. and if the printer is a laser beam printer which transfers 

FIG. 2 is a flow chart illustrating the operation of a data so ima e es synchronously with the printer engine timing, this 

processing method for the print control apparatus according memor y * constituted of a full bit map memory with low 

to the first embodiment of the invention. resolution. 

FIG. 3 is a flow chart illustrating the operation of an image Reference numeral 10 represents a printer interface (1/F) 

size reduction process shown in FIG. 2. unit which transfers video information in the page buffer 9 

55 to the printer engine 12, synchronously with the horizontal 

DETAILED DESCRIPTION OF THE an d vertical sync signals of the printer, A command to the 

PREFERRED EMBODIMENTS printer or a status signal from the printer is transmitted via 

this interface unit. 

Embodiments of the invention will be described in detail cpu u scrycs as an arithmetic and logic unit for mn . 

with reference to the accompanying drawings. 6Q trolling thc whok of thc pdnter controllcr 13 , ^ pr j nter 

First Embodiment engine 12 prints out video signals supplied from the printer 

controller 13 and can print at a plurality of resolutions. 

FIG. 1 is a block diagram showing the structure of a The print control apparatus according to the first aspect of 

printer applicable to a print control apparatus according to a the invention comprises: judging means (CPU 11 judges by 

first embodiment of the invention. 65 executing a control program stored in the program ROM 6 

Referring to FIG. 1, reference numeral 1 represents a host or a control program stored in an unrepresented external 

computer such as a work station. The host computer 1 memory (such as a memory card)) for judging the data type 
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of print information by analyzing the print information rizes the multivalue image data of low resolution, and 
which is written with a predetermined page description converts the binarized multivalue image data into the inter- 
language and input via a predetermined communication mediate language data. It is therefore possible to suppress 
medium (such as interface, infrared radio interface, network the quality of image information binarized through error 
interface) from an information processing apparatus (host 5 diffusion from being degraded, as much as possible, 
computer 1); converting means (CPU U judges by execut- According to the seventh aspect of the present invention, 
ing a control program stored in the program ROM 6 or a upon a request of a reduction print of the input print 
control program stored in an unrepresented external memory information written with the predetermined page description 
(such as a memory card)) for converting the print informa- language, the converting means converts image information 
tion into different intermediate language data for each data 10 in the print information binarized through error diffusion 
type judged by the judging means; storage means into multivalue image data, changes the multivalue image 
(management RAM 7) for storing the intermediate language data to low resolution, binarizes the multivalue image data 
data converted by the converting means; rendering means of low resolution, and converts the binarized multivalue 
(hardware Tenderer 8) for rendering the intermediate lan- image data into the intermediate language data. It is there - 
guage data stored in the storage means into predetermined 15 fore possible to suppress the quality of image information 
print data; and control means (CPU 11 judges by executing binarized through error diffusion from being degraded dur- 
a control program stored in the program ROM 6 or a control ing the reduction rendering. 

program stored in an unrepresented external memory (such a data processing method for the print control apparatus 

as a memory card)) for switching between rendering modes according to the invention will be described with reference 

to be executed by the rendering means, through judgements 20 to the flow chart shown in FIG. 2. 

of whether the total capacity of the intermediate language FIG 2 i s a flow chart illustrating the operation of a data 

data converted by the converting means exceeds a set processing method for the print control apparatus according 

capacity occupied by the storage means (management RAM to the ^ embodiment of the invention. Numerals with 

7). The rendering process mode for the hardware renderer 8 parenthesis (1) to (11) represent Steps, 

is selected by judging whether the total capacity of the 25 First, the input buffer 2 receives a PDLcode from the host 

intermediate language data converted from the print infor- uter x (st thc reccived PDL code is analyzcd ia 

mation for each data type judged by CPU 11 exceeds the set accordance with a languagc specification (Step (2)), CPU 11 

capacity occupied by the management RAM 7, and the jud whether ±c pDL daU {& { data (s (3))j and if 

intermediate language data having a difference data amount {{ ]s jud d as ^ jm data cpTJ n jud whether thc 

is generated m accordance with the data type of the pnnt 30 ^ data ^ ±c management RAM 7 greater than a 

information. Accordingly, it is possible to render the inter- refcrcncc yahlc (St (4)% whcrcas if it docs not 

mediate language data into print data in an optimum ren- QCClipy greatef ihm thc refercnce value> the image 

dering process mode. data fc int0 the object format and stored in the 

According to the second aspect of the invention, if CPU management RAM 7 (Step (6)). 

11 judges that the data type of the input print information 3 5 u it ^ j udged at Step ( 4 ) mat me image daU occup ies 

written in the predetermined page description language is greater ^ the txT{ain re f e rence value, the image data is 

image information, the converting means converts the image compressed and subjected to a low resolution process illus- 

data in the print information into the intermediate language trated in FIG 3 to save the mernory capacity (Step (5)). With 

data after reducing the image information. Therefore, if the mis process? foe memory size of the image data can be 

print information is image information, the total capacity of 40 rcduced and mc capac it y 0 f the management RAM 7 can be 

the intermediate language data of one page can be reduced. saved 

According to the third aspect of the invention, if the total if the PDL data is judged at Step (3) that it is not image 

capacity of the intermediate language data exceeds the set da ta but general character or figure data, the PDL data is 

capacity, CPU 11 causes the rendering hardware renderer 8 converted into the object format supported by the hardware 

to render the intermediate language data in the unit of a page . renderer 8 or software renderer stored in the program ROM 

If the capacity of reduced intermediate data is still large, a 6, and stored in the management RAM 7 (Step (6)). 

page paint mode is used. It ^ then j udged whe ther the management RAM 7 is full 

According to the fourth aspect of the present invention, if (Step (7)). If full, the flow advances to Step (11), and a full 

the total capacity of the intermediate language data does not 5Q paint mode is selected to execute a full paint process on the 

exceed the set capacity, CPU 11 causes the hardware ren- management RAM 7 to terminate the procedure, 

derer 8 to render the intermediate language data in the unit jf j t is judged at Step (7) that the management RAM 7 is 

of a predetermined band width. If the capacity of the reduced no t fan, CPU 11 judges whether PDL codes of one page 

intermediate data is sufficiently small, the band rendering have been processed (Step (8)). If not, the flow returns to 

mode is used. S5 step (2), whereas if processed (if all data have been stored), 

According to the fifth aspect of the present invention, if CPU 11 judges whether the band process is possible (Step 

CPU 11 causes the hardware Tenderer 8 to render the (9)). If not, the flow advances to Step (11), whereas if 

intermediate language data in the unit of a page, the hard- possible, the band process starts and the data in the memory 

ware renderer 8 renders after enlarging the intermediate is rendered (Step (10)), In this case, if the data in the memory 

language data reduced by the converting means. Since the 60 is image data subjected to the low resolution process at Step 

capacity of the storage means for storing image information (5), the image data is enlarged to the actual size and rendered 

can be reduced, a sufficient development capacity can be at Step (10). 

reserved in the storage means. FIG. 3 is a flow chart illustrating an example of the image 

According to the sixth aspect of the present invention, size reducing process shown in FIG. 2. (1) to (9) represent 

CPU 11 converts image information in the print information 65 Steps. 

binarized through error diffusion into multivalue image data, First, part of a binary image whose size is to be reduced 

changes the multivalue image data to low resolution, bina- is compressed (Step (1)). This process is performed in order 
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to judge whether the image can be compressed at a high in FIG. 2) of judging whether the total capacity of the 

compression ratio. Compression algorithms suitable for each converted intermediate language data exceeds a set capacity 

image type are used. For example, run-length coding and occupied by a rendering memory; a first rendering step (Step 

JBIG for binary images and JPEG for multivalue images are (11) in FIG. 2) of rendering the converted intermediate 

used. 5 language data into print data in the unit of a page in 

Next, CPU 11 judges whether the compression results accordance with the judgement results; and a second ren- 

indicate a compression ratio higher than a reference value dering step (Step (10) in FIG. 2) of rendering the converted 

(Step (2)). If it is judged that a compression ratio higher than intermediate language data into print data in the unit of a 

the reference value can be obtained, the entirety of the image predetermined band width in accordance with the judgement 

is compressed (Step (8)), converted into hardware Tenderer 10 results. It is therefore possible to generate intermediate 

objects (Step (9)), and stored in the management RAM 7 language data having a different data amount in accordance 

(Step (9)). with the data type of print information and render the 

If it is judged at Step (2) as a compression ratio lower than intermediate language data into print data in an optimum 

the reference value, CPU 11 judges whether the image is an rendering mode. 

image binarized through error diffusion (Step (3)), This 15 According to the ninth aspect of the present invention, if 

judgement may be conducted by affixing a flag representa- the image information is information binarized through error 

tive of the image type to the image in the PDL data. diffusion, the reducing step (Steps (1) to (9) in FIG. 3) 

If it is judged at Step (3) that the image is not an image converts the binarized image information into multivalue 

binarized through error diffusion, the binary image itself is "^ge data > changes the multivalue image data to low 

subjected to a low resolution process (Step (4)) because the 20 resolution, and binarizes the multivalue image data of low 

image quality is not degraded so much by this low resolution resolution. It is therefore possible to suppress the quality of 

process, and thereafter the flow advances to Step (9). This 111 ima g e binarized through error diffusion from being 

low resolution process may be conducted by simply deriving degraded during rendering. 

sample points from the image or by a PRES method which According to the tenth aspect of the present invention, a 

is part of the binary image compression JBIG and can 25 medium storing a computer readable program is provided, 

provide a better image quality. Hie image subjected to the the program comprising: a judging step (Steps (2) and (3) in 

low resolution process is converted into hardware Tenderer FIG. 2) of judging the data type of the print information; a 

objects. reducing step (Steps (4) and (5) in FIG. 3) of, if the data type 

If it is judged at Step (3) that the input image is an image 3Q of the print information is judged as image information, 

binarized through error diffusion and the image is subjected reducing the image information; a converting step (Step (6) 

to the low resolution process, the image quality is greatly m FIG. 2) of converting the reduced print information or the 

degraded as compared to the original image. m P ut print information into predetermined intermediate lan- 

In order to avoid a low image quality, all pixels of the dat f/ a S^&ng step (Step (9) in FIG 2) of judging 
binary image are scanned and each pixel (0 or 1) is con- 35 ^ hether *° total ca P acit y of me averted intermediate 
verted into a multivalue pixel by using a sum of weighted data ****** aset capacity occupied by a render- 
peripheral pixels of each pixel (Step (5)). This process is "6 memory; a first rendering step (Step (11) in FIG. 2) of 
performed for all pixels to convert the binary image into a rendering the converted intermediate language data into 
multivalue image. Next, the multivalue image is subjected to ? n , nt data in ^ e um J of a P a S e ™ a ccordance with the 
the low resolution process (Step (6)). This low resolution 40 Judgement : results; and a second rendering step (Step (10) in 
process is conducted by scanning all pixels of the multivalue ¥ } G \ 2 ) of rendering the converted intermediate language 
image and using a sum of weighted peripheral pixels of each data into ? mi data ™ tr f ™* ° f a P redete ™ ned band ^ 
pixel as the pixel value of a corresponding pixel of the m ^rdance with the judgement results. Namely the 
resolution reduced multivalue image. The resolution is program codes corresponding to Steps of FIGS. 2 and 3 are 
determined depending upon a selection of a plurality of 45 stored 10 an external storage medium or an internal storage 
pixels and upon a weighing method. resource, and CPU 11 reads and executes the program codes 

Kr 4 i. 1 1 1 . t • * j stored in the storage. The invention also covers this embodi- 

Next, the low resolution multivalue image is binarized men t 

through dithering or error diffusion (Step (7)). With these 

processes, an image binarized through error diffusion, which Second Embodiment 

has otherwise a low compression ratio and is difficult to 50 

lower its resolution, can be reduced in its resolution and In the above embodiment, in the degrade process at Step 
image size while maintaining a good image quality. ( u ) shown in FIG - 2 > ™ binarized through error 
According to the eighth aspect of the present invention, diffusion is converted into a low resolution image in the full 
the data processing method, illustrated in the flow charts of P amt mode - In case > the a bove-descnbed low resolution 
FIGS. 2 and 3, for a print control apparatus which analyzes 55 Presses may be used so that a page having a relatively 
print information written with a predetermined page descrip- S ood ima S e f ^ and a low resolution can be obtained 
lion language and input via a predetermined communication even durm 6 the de S rade P rocess - 
medium (such as an interface, infrared radio interface, Third Embodiment 
network interface) from an information processing appara- 
tus (host computer 1), comprises: a judging step (Steps (2) 60 In reducing an image binarized through error diffusion 
and (3) in FIG. 2) of judging the data type of the print and written with PDL and outputting on a page, the above- 
information; a reducing step (Steps (4) and (5) in FIG. 2) of, described low resolution processes may be used. It is there- 
if the data type of the print information is judged as image fore possible to generate a reduced image having a good 
information, reducing the image information; a converting quality. 

step (Step (6) in FIG. 2) of converting the reduced print 65 In each of the above embodiments, image data consuming 

information or the input print information into predeter- a large capacity of the memory is compressed and stored, 

mined intermediate language data; a judging step (Step (9) The image data is band rendered while expanding it. In this 
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manner, the capacity of the memory can be saved and the converted by the converting means from the print informa- 

full paint mode at a low resolution can be suppressed as tion for each data type judged by the judging means exceeds 

much as possible. the set capacity. Accordingly, it is possible to generate 

If the compression ratio of the image to be reduced is intermediate language data having a different data amount in 

small, the image is subjected to the low resolution process 5 accordance with the data type of the print information and 

to save the memory. For the band rendering, the low render the intermediate language data into print data in an 

resolution image is enlarged to the original size and output. optimum rendering process mode. 

[n this manner, although the image quality of a page is According to the second aspect of the invention, if the 
degraded, the full paint mode having a low resolution of a judging means judges that the data type of the input print 
page as a whole can be suppressed. 10 information written with the predetermined page description 
An image binarized through error diffusion whose quality language is image information, the converting means con- 
is greatly degraded by the low resolution process is first verts ^ ima S e data ™ ^ P rint information into the 
converted into a multivalue image, and the multivalue image intermediate language data after reducing the image infor- 
itself is subjected to the low resolution process. The low mation. Therefore, if the print information is image 
resolution multivalue image is binarized to obtain a binary 15 information, the total capacity of the intermediate language 
image having a low resolution. In this manner, the image data of one P a g e can be reduced, 

binarized through error diffusion can be converted into a low According to the third aspect of the invention, if the total 

resolution image without largely degrading the image qual- capacity of the intermediate language data exceeds the set 

ity. capacity, the control means causes the rendering means to 

The scope of the invention also includes a system or 20 reDder the intermediate language data in the unit of a page, 

apparatus whose computer (CPU or MPU) reads and If the capacity of reduced intermediate data is still large, a 

executes software program codes realizing the functions of P a S e P ain t mode & used - 

the above embodiment and stored in a storage medium. According to the fourth aspect of the present invention, if 

In this case, the software program codes themselves read 25 the total capacity of the intermediate language data does not 

from the storage medium realize the novel functions of this f ceed me set opacity the control means causes the ren- 

invention. Therefore, the storage medium storing the pro- d ering means to render the mtermediate language data in the 

gram code constitutes the present invention. umt of / ^determined band width. If the capacity of the 

^ , reduced mtermediate data is sufficiently small, the band 

The storage medium storing such program codes may be rerjderin mode is used 

a floppy disk, a hard disk, an optical disk, a magnetooptical 30 , r . . 

disk, a CD-ROM, a CD-R, a magnetic tape, a non-volatile u According to the fifth aspect of the present invention, if 

memory card, a ROM and an EEPROM. In this case, it is ^ ™™ cause f * e . re ? denn S m f eans 10 render the 

obvious that index information for calling a necessary ^mediate language data in the unit of a page the ren- 

program module is integrally or separately stored in the denD S means ' ende * ^ intermed ! ate la °' 

storage medium. 35 dala reduced bv ^ converting means. Since the 

, , , t „ capacity of the storage means for storing image information 

Obviously,suchprogramcodesareothertypesofembodi- can be ^ccd, a suffident development capacity can be 

ments of this invention, not only for the case wherein the Tes&TVtd in me storage means . 

embodiment functions are realized by executing the program . ,. 4 . . . 4 . 4 , 

j ,. j. . , . , c tU u ' Accordmg to the sixth aspect of the present invention, the 

codes supplied to the computer but also for the case wherein . fe ^ * . f *• • iL ■ , 

tU . j. . c r au *u a an control means converts image information m the print 

the embodiment functions are realized by the program codes w . . .. . , 4l _ £ . . . r ... 

j vl / 4- * \ u- 4 information binarized through error diffusion into multi- 
used with an OS (operating system) on which the computer , . - , . & ... . . * 4 , 

v r & J ' r value unage data, changes the multivalue image data to low 

. resolution, binarizes the multivalue image data of low 

Furthermore, the scope of the invention also includes resolution, and converts the binarized multivalue image data 

obviously the case wherein in accordance with the program kto ^ mtermediate ia ngua g e data. It is therefore possible 

codes stored in a memory of a function expansion board or to suppress tne quality of image information binarized 

unit connected to the computer supplied with the program {hrough em)r diffusion from ^ degra ded, as much as 

codes, a CPU or the like of the function board or unit possible. 

executes part or the whole of the actual tasks for realizing . \. 4 4 £ tL 

iL , * . . - & Accordmg to the seventh aspect of the present invention, 

the embodiment functions. , * j *• - * £ a. * 

50 upon a request of a reduction print of the input print 

The present invention may be applied to a system con- information written with the predetermined page description 
stituted by a plurality of apparatuses or to a system consti- language, the converting means converts image information 
tuted by a single apparatus. Obviously, the scope of the ^ the print information binarized through error diffusion 
invention also includes a system or apparatus which is into mu i t ivalue image data, changes the multivalue image 
provided with software program codes so as to realize the 5$ data to bw reS ohition, binarizes the multivalue image data 
functions of the above embodiments. In this case, the system of low reso i ut ion, and converts the binarized multivalue 
or apparatus can have the advantageous effects of the image data ^ the intermediate language data. It is there- 
invention by reading the software programs stored in a fore poss i b l e to suppress the quality of image information 
storage medium. binarized through error diffusion from being degraded dur- 

The system or apparatus can have the advantageous 60 ing the reduction rendering, 

effects of the invention by downloading the software pro- According to the eighth aspect of the present invention, 

grams from a database on a network by using communica- the data type of the print information is judged; if the data 

tion programs. type of the print information is judged as image information, 

As described so far, according to the first aspect of the the image information is reduced; the reduced print infor- 

invention, the control means causes the rendering means to 65 mation or the input print information is converted into 

switch between the rendering process modes, by judging predetermined intermediate language data; it is judged 

whether the total capacity of the intermediate language data whether the total capacity of the converted intermediate 
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Language data exceeds a set capacity occupied by a render- if said determining means determines that said conver- 

ing memory; the converted intermediate language data is sion means has completed the conversion process for 

rendered into print data in the unit of a page in accordance the one page. 

with the judgement results; and the converted intermediate 2. An apparatus according to claim 1, wherein said 

language data is rendered into print data in the unit of a 5 rendering means enlarges the intermediate language data 

predetermined band width in accordance with the judgement converted from the print information to render the print data, 

results. It is therefore possible to generate intermediate 3 An apparatus according to claim 2 wherein said 

language data having a different data amount in accordance rendering means enlarges the print ^formation with 

with the data type of print information and render the decreased resolution and then performs the rendering on the 

,. A , /r , r . . . . < , . . 4 . Mn enlarged print mformation. 

intermediate language data into print data in an optimum 10 A 1 , ^ * i • * u • a 

, j 4. An apparatus according to claim 1, wherein after said 

rendering moae. conversion means converts one page of the print information 
According to the ninth aspect of the present invention, if mt0 intermediate language data, said rendering means per- 
the image information is information binarized through error f orms the rendering on the one page of intermediate Ian- 
diffusion, the binarized image information is converted into guage data band by band. 

multivalue image data, the multivalue image data is changed 15 5. An apparatus according to claim 1, wherein when an 

to low resolution, and the multivalue image data of low amount of the intermediate language data exceeds a prede- 

resomtion is binarized. It is therefore possible to suppress termined level, said rendering means performs the rendering 

the quality of an image binarized through error diffusion on the intermediate language data page by page, 

from being degraded during rendering. 6. A method of processing print information, said method 

According to the tenth aspect of the present invention, a 20 comprising the steps of: 

medium storing a computer readable program is provided. inputting at least one piece of print information; 

With this program, the data type of the print information is discriminating whether each of the at least one piece of 

judged; if the data type of the print information is judged as print information, included in one page, is of a prede- 

image information, the image information is reduced; the termined data type; 

reduced print information or the input print information is 25 decreasing a resolution of the at least one piece of input 

converted into predetermined intermediate language data; it print information included in the one page in response 

is judged whether the total capacity of the converted inter- to discrimination in said discrimination step that the 

mediate language data exceeds a set capacity occupied by a one piece of print information is of the predetermined 

rendering memory; the converted intermediate language data type; 

data is rendered into print data in the unit of a page in 30 converting the at least one piece of print information 

accordance with the judgement results; and the converted included in the one page into intermediate language 

intermediate language data is rendered into print data in the data; 

unit of a predetermined band width in accordance with the determining whether said converting step has completed 

judgement results. It is therefore possible to generate inter- a conversion process for the one page; and 

mediate language data having a different data amount in rendering print data based on the intermediate language 

accordance with the data type of print information and daU m said averting step if it is deter- 

render the intermediate language data into print data in an mmed in said determmi n g step that said converting step 

optimum rendering mode. has ^^^A t he conversion process for the one page. 

As appreciated from the forgoing description, a rendering 7 A mel hod according to claim 6, wherein the rendering 
area of a memory resource in the unit of a band to be used step includes enlarging the intermediate language data con- 
by print information written with a predetermined page verted from the print information to render the print data, 
description language is suppressed as much as possible from 8 Amethod according to claim 7, wherein said rendering 
not being reserved in the memory resource. A rendering step includes enlarging the print information with decreased 
process in the unit of a band can be executed as many times ^ reso i ut i on an d then rendering the enlarged print information, 
as possible to obtain a high quality print. 9 Amethod according to claim 6, wherein after one page 
What is claimed is: 0 f tne p rmt ^formation is converted into intermediate 
1. An output control apparatus comprising: language data in said converting step, the rendering step is 
input means for inputting at least one piece of print performed on the one page of intermediate language data 

information; 5Q band by band, 

discrimination means for discriminating whether each of 10. A method according to claim 6, wherein when an 

the at least one piece of print information, included in amount of the intermediate language data exceeds a prede- 

one page, input by said input means is of a predeter- termined level, the rendering step is performed on the 

mined data type; intermediate language data page by page, 

resolution processing means for decreasing a resolution of 5S 11. A computer readable medium storing instructions for 

one of the at least one piece of print information controlling an apparatus to process print information, execu- 

included in the one page in response to said discrimi- tion of the instructions causing the apparatus to perform the 

nation means discriminating that the one piece of print steps of: 

information is of the predetermined data type; inputting at least one piece of print information; 

conversion means for converting the at least one piece of 60 discriminating whether each of the at least one piece of 

print information included in the one page into inter- print information, included in one page, is of a prede- 

mediate language data; termined data type; 

determining means for determining whether said conver- decreasing a resolution of the at least one piece of input 

sion means has completed a conversion process for the print information included in the one page in response 

one page; and 65 to discrimination in said discrimination step that the 

rendering means for rendering print data based on the one piece of print information is of the predetermined 

intermediate language data from said conversion means data type; 
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converting the at least one piece of print information 
included in the one page into intermediate language 
data; 

determining whether said converting step has completed 
a conversion process for the one page; and 

rendering print data based on the intermediate language 
data converted in said converting step if it is deter- 
mined in said determining step that said converting step 
has completed the conversion process for the one page. 

12. A medium according to claim 11, wherein after one 
page of the print information is converted into intermediate 
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language data in said converting step, the rendering step is 
performed on the one page of intermediate language data 
band by band. 

13. A medium according to claim 11, wherein when an 
5 amount of the intermediate language data exceeds a prede- 
termined level, the rendering step is performed on the 
intermediate language data page by page. 

14. A medium according to claim 11, wherein said ren- 
dering step includes enlarging the print information with 
decreased resolution and then rendering the enlarged print 

10 information. 
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